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THE PRODUCTION SIDE 


While we are very impressed by the machine, as conceived, we are 
much less happy about the production side of things. Initial supply 
has been very poor - Acorn consistently blame the ULA for this. 
(U.L.A. - Uncommitted Logic Array - a special integrated circuit, 
custom designed by Ferranti for the Beeb, with а few teething 


problems. ED1 (ie. it didn't work.ED2)). Supply rates have now im- 
proved considerably on the A machine, and there are now signs that 
model Bs are beginning to appear. As we say later however, far too 
many would-be users suffer the frustrating experience of having waited 
up to 7 months for a machine, only to discover when it finally arrives 
that it doesn't actually work. This has happened to a number of our 
members, whose general experience was that faulty machines were not 
replaced with any great haste. ) 


As a large national user group with а membership that is still 
growing at an extremely fast rate, we are in a position to exert some 
pressure on Acorn and the BBC on issues such as this, and we have 
written to them enclosing copies of letters from hapless would-be 
users. 


BEEB PRICING 


On the financial side of the project there are one or two 
observations to be made. The first concerns the price increase 
announced in February. According to an Acorn spokesman this was 
occasioned because during discussions with the BBC the machine's spec 
was considerably improved, but nobody thought to increase the price 
accordingly. This sounds a little weak, though the machine was 
arguably underpriced at #200 + VAT, and is still good value for money 
at the new price. The other issue is in many ways more contentious. A 
number of members have written to us asking to whom they should write 
in order to claim back interest on the money the BBC was sitting on 
(for a period as long as 7 months in some cases befor orders were 
fulfilled). We have taken this up with Acorn, and they have given us 
an address that members should write to if they want to try and claim 
their interest back: 

John Radcliffe Executive Producer BBC Television Centre 

Wood Lane London W12 7RJ 

Acorn argue in mitigation, that they too had tied up their money in 
components for the machine which could not be made use of until the 
ULA problem was solved. On the other hand, it was Acorn and the BBC 
who promised the machine, and it seems quite unreasonable to penalise 
purchasers financially for ULA failure. It could of course be argued 
that the interest lost was much less than the amount saved by ordering 
early and securing the lower price, but I think that Acorn/BBC will be 
loath to use this argument, because it puts some obligation on them to 
compensate interest lost to those paying the higher price, and it is 
doubtful whether they would be prepared to do this. About the best 
argument for МОТ plaguing  Acorn/BBC on this issue is that the more 
Acorn's resources go into dealing with such problems, the longer they 
wili ‚аке with their development of peripherals for the BBC machine, 
and with the 1.0 version of the machine operating system. (See machine 
review in this issue) 
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ACORN OUTPUT 


While on the subject of Acorn, we are pleased to be able to pass 
on information about two publications from them. The first is a new 
machine manual designed to take the place of the provisional one sent 
out with all current machines. It is due for launch around the end of 
May, and from what we have seen of it already it will be most welcome. 
It will probably be about twice the size of the current manual, 
although because of its different internal organisation, you may still 
find the old manual useful for rapid reference. The second publication 
by Acorn is a monthly magazine (the first two issues will, we hear, be 
mailed free to all BBC machine purchasers). The magazine will cover 
all of Acorn's products, not just the BBC machine, though we are told 
that the first issue will have details of the SOUND and ENVELOPE 
commands on the BBC machine. We are also covering these commands in 
this issue, though because of Acorn's plans, we will be spending less 
time on this than we would have otherwise. Of course once they stop 
mailing them FREE, then we will no longer assume that BEEBUG members 
will have access to that publication. 


NEWSLETTER CHANGES 


Getting back to THIS newsletter, we have managed to keep 
reasonably close to the provisional .contents mentioned in our 
advertisements and other documents. There are two main changes. The 
first is that, because we have details of the SOUND and ENVELOPE 


statements, (not covered in the provisional manual) we аге 
investigating sound rather than graphics in this issue. We will do 
something on graphics next month. (We have ап ellipse plotting 


procedure in this issue submitted by a member). 


Secondly we have (at least temporarily) shelved the idea of a 
beginners guide to BBC BASIC indicated for this issue. We have given 
this a great deal of thought, and have come to this decision for three 


reasons - (1) The full manual, due out in a month or so, contains a 
vastly increased introductory section. (2) There appear to be far 
fewer newcomers to BASIC amongst our membership than we had 


anticipated. (3) At the rate of say 3 pages рег month the beginner 
would only proceed at a snail's pace. In place of the guide we will be 
reviewing a number of books for beginners in the coming months, and we 
feel that this will prove to be somewhat more useful than producing 
our own guide at present. 


Finally, we would like to thank all of you who have written to us 
wishing us well. 
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ВКТЕР КЕУТЕЙ ОЕ ТНЕ ВВС МТСВОСОМРОТЕВ 


16k BASIC 


It is a pity that a proper structured BASIC was not implemented 


(eg COMAL). This aside, it is very good, with a useful set of reserved 
words. Repeat loops, procedures, long variable names, and local 
variables are welcome additions to the boring run-of-the-mill BASICs 
found on the majority of micros. There are one or two minor syntax 
oddities left over from ATOM BASIC - eg ? for PEEK and POKE commands, 
but you soon get used to this. TRACE and RENUMBER are very useful, but 
it is unfortunate that individual sections of a program cannot be 
renumbered easily, since this would allow bulk editing. It is also a 
pity that program sections (eg procedures) cannot be loaded in 
sequence from tape, so that you can keep а series of procedures оп 
Separate tapes and load the ones that you want - though doubtless 
there is an FX call that allows this? 


GRAPHICS 


There are some useful modes here, although it would be good to 
be able to select the text size and the graphics mode independently. 
The restriction of only seven colours (not counting flashing 
combinations) may prove to be limiting for some colour work. The large 
potential for user defined graphics is extremely useful, as is the set 
of PLOT commands especially the 'fill triangle' routine. Any future 
graphics package should enable a lot more to be done here. We are 
particularly looking forward to working with the "Jackson" package and 
light pen when it is available, we hope to publish a review of this 
amazing designers tool in about six months. 


SOUND 


We are very impressed with the sound facilities that the machine 
has. What is particularly clever (apart from the sound chip itself) is 
the software implementation with software operated envelope control on 
both pitch and amplitude, plus the use of buffers to allow a queueing 
system with interrupt driven handling routines. This means that the 
SOUND and ENVELOPE instructions can be obeyed invisibly. See our 
"Sound article", 


CASSETTE 


Saving and loading is performed very easily. We have used a 
number of different recorders with no difficulties; and the speed is 
excellent. The default speed is actually 1200 baud: we had wondered if 
it would be 300 baud. The motor control is useful too, though 
inconvenient when you want to rewind. 

(BAUD Data transfer rate in bits per second.) 
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HARDWARE OBSERVATIONS 


The exterior looks good; the keyboard feels good, and there is 
no noticeable keybounce on our machines. Some of the earlier printed 
circuit boards were a bit messy with a number of discrete wires 
connecting tracks etc. This is now improved, although the power supply 
connections are somewhat crudely achieved and require tape on the 
board to prevent shorts. A more elegant solution would have been one 
or two multi-pin connectors. The power supply itself tends to get 
quite hot, and presumably gets hotter in the B implementation, 
although this will be alleviated by replacing the EPROMs with a ROM 
(see below). 


If you remove the lid of your machine you will be struck Бу the 
rather quaint heatsink on the ULA chip for the video. This is 
apparently not to prevent it sizzling, but to keep it ultra cool. 
Unfortunately the heatsink in the two versions that we have seen does 
not clip on very well. The other sight to behold is the four EPROMS 
(bottom right hand corner just under the cover). These contain the 
operating system - the l6k BASIC is in the 28-pin ROM to their left. 
This 15 of course, only a temporary measure, a ROM replacement is due 
to be out in a month or two. A spokesman for Acorn says that the ROM 
will be supplied and fitted free because they want their EPROMs back. 
However, the replacement ROM will still only be version 0.1 of the 
operating system. There is, we hear, a version 1.0 at the development 
stage which will have an increased number of FX-type operating system 
calls, it will support the paged ROM system - when you plug in other 
ROMs such as Pascal or the word processor ROM into one of the 3 
Sockets  vacated Бу the EPROMs. The 0.1 ROM will not do this, and you 
Will need a piggy-back system of sockets to achieve paging with the 
0.1. Finally, (though there's probably much more besides) the 1.0 ROM 
apparently runs at TWICE THE SPEED (the current version already runs 
faster than most micros). In view of all this, it might be worthwhile 
waiting for the 1.0 ROM to arrive before you give up your EPROMs; 
although the PSU (power supply unit) will run a bit hotter with them 
in. 

WARNING 

А word of warning - if you remove the lid, be very careful when 
replacing it that the little LEDs (light emitting diodes) in the 
bottom left hand coner of the keyboard fit in their appropriate holes 
in the lid. It is all too easy to force them down and permanently 
damage the PCB (Printed Circuit Board) underneath. 


JARGON 


ЕРКОМ 15 а programmable permanent memory store. It can be 
reprogrammed with a special device when required, though cannot 
be erased while it sits in the Beeb. 

ROM is a factory programmed permament memory (Read Only Memory) 
which cannot be reprogrammed. 


HARDWARE MOANS 


There are one or two hardware kinks that need straightening out. 


The phono socket for the TV outlet is slightly too low for the hole, 
апа the plug is difficult to insert. The keyboard surround sometimes 
rubs against the keytops - this can usually be cured by unscrewing the 
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two keyboard fixing screws and repositioning the keyboard. The PCB is 
not really well enough supported with only 4 screw points, though 
adding further fixings may produce its own problems. The hole in the 
left of the keyboard (designed for program cartridges) should really 
have a cover, you could lose all manner of things down it! The three 
LED indicator lamps to the left of the space bar are only held in 
place by the PCB track to which they are soldered; if any pressure is 
applied to them (as in replacing the lid with a LED bent out of 
vertical) they will cause the PCB track to come away from the board 
causing permanent damage. The LEDs should perhaps be glued in place. 


Finally the audio is very noisy. Many members have commented on 
this. The noise, a mixture of mains spike and pick-up from address and 
data buses etc mostly comes from the unterminated 1MHz extension bus 
socket (which allows other audio devices eg a second speech processor 
or synthesiser to drive the internal amplifier and speaker). As a 
temporary fix we have terminated this line with a 100nF capacitor to 
earth. You can find the offending pin by searching for "analogue in" 
on the diagram on P222 of the provisional manual. We should add that 
we DO NOT RECOMMEND this fix unless you really know what you are 
doing, and will be able to remove all traces of it before fitting the 
lMHz extension plug (since the soldering will probably block the holes 
intended for the plug). We don't recommend it, but life is a lot 
quieter with it in. If you have a model B of course, then you can wire 
a free socket with the capacitor, and plug it into РІ11. 


As we indicated in the editorial we are generally very impressed 
by the machine and feel that however unlikely this at first seemed, 
Acorn and the BBC have done a good job. We have yet to see if the 
peripherals are as good. 


LOCAL USER GROUPS INDEX 


BEEBUG is happy to act as an information point for small local groups.| 
If you would like to be in our index, just drop us a line. 


West Midlands Area - contact Roger Luff on Knutsford 288721 


Bedfordshire - contact D L Evans, 23 Hitchin Road 


Henlow Camp 
Bedfordshire. 


Brighton Area - contact Jim Price Bedford House 


27/28 St Georges Rd 
BRIGHTON 
Sussex, 
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МАСНТМЕ ORDERING апа SUPPLY 


Everyone knows that the ВВС Micro is vastly undersupplied; anda 
couple of months ago when the prices were raised, the press got hold 
of a figure of 12000 micros ordered (of which about 2/3 were said to 
be model В). At that time there were only a few hundred in circulation 
as far as we can tell. © 


Things have now improved considerably, and Acorn report that 
production rates have reached 800 model A and 1000 model B machines 
per week. Production at present is unequally split between two 
manufacturers - ICL and Cleartone, and in a month or so a third is due 
to join forces with them. Acorn have also given us ANTICIPATED 
despatch dates for orders placed оп 315% March 1981. For the A machine 
this is 8th May, and for the B, it is 12th June. 


If you are trying to decide whether to order a model A or B, 
then bear in mind two things: the reasonably satisfactory supply of 
model A, against the longer predicted delivery date for model B. But 
offset this against the problem of upgrading - either of doing it 
yourself, with the inherent ULA problem (see article "Upgrading to 
model В") or taking it in to a dealer for upgrading. 


Perhaps even more important: be careful about what you order 
with your machine. If you order other items that are not in stock 
(such as an Econet interface for example), then your order may well be 
held up until all items on the order are available. Members report 
that the advertised cassette recorder is already in stock, and a 
Spokesman for Acorn has informed us that the disc system is оп 
schedule. Nevertheless if you are ordering anything else with your 
micro, and you want the micro as soon as possible, then order the 
other items separately. 


BBC Micro Kit 


Our first BBC Micro arrived as a kit. Fortunately someone had 
put in the ICs, and we only had to reconstruct the keyboard to get it 
going, although we have heard of some machines arriving with many ICs 
unplugged as well as keytops adrift. The problem here is one of 
postage and packing, and we have already brought this to Acorn's 
notice. They tell us that the packaging will be improved, to cope with 
the ravages of postal transport. They should also ensure that all 
boxes have a prominent "HANDLE WITH CARE" sticker on. Our box had this 
wording stamped on, but was almost completely illegible. 


Blow outs 


Worse yet are the many machines pronounced dead, or half dead, 
on arrival. We have had a number of letters from members whose 
machines had to be returned to Kettering because they did not work. 
The letter below is typical: 


Dear Beebug, 
---- here is my sad tale. I sent a cheque for model А and matching 
cassette recorder оп 29th Oct 1981. My machine was delivered on 15th 


Feb 1982. Something was rattling loose inside it, апа part of the 
support of the 'space-bar' had come off, The rattling turned out to be 
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the UHF modulator top, which eventually fell out of the machine. This 
was fixed, and when the machine was connected up it worked for 15 
seconds before the display disintegrated, never to return. I wrote to 
Kettering the next day by recorded delivery and after two or three 
telephone calls (have you ever tried calling Kettering? they are 
always engaged) I was sent a pre~paid sticker to return the machine on 
26th Feb. I returned the machine the next day. That was over three 
weeks ago, and I have heard nothing from them....... 

G Hallam 


Again we have already brought this question to Acorn's notice, 
and are waiting for a reply. 


The frustrating experiences of many would-be Beeb users could 
probably largely be eliminated by a combination of better packing and 
longer soak testing before despatching. Of course this will not cure 
problems such as noisy audio, and self detaching UHF modulator covers, 
but these are hardly insurmountable difficulties either. 


4D SURFACE 


Here is a program contributed by David Jakeman and Max 
Dutton of Warrington. It plots a 4 dimensional surface 
on the screen (model A ог В). They write that interesting 
results can be obtained by changing values in line 150. 
Also, changing SIN in line 400 to CCS or other mathemat- 


ical functions will change the surface plotted. 


100 REM 30 GRAPH 226 UDUI9:2:iZ2s0:0,0 

110 REM BY DAVID JAKEMAN AND мах 230 GCOLO0,3 
UTTON 240 FÜRYSOTOS ЄТЕР.З 

120 MODES 250 MOVE ЕМХ(С ТЗ ENYCOOYO 

i30 00:005129 260 — FORXe0TO9 CTEP.3 

140 66010,7 270 DRAR FNXOUG YD SENYOG YO 

150 YSX-102X8X-100:Z97-1001:CL8 280 МЕХТФМЕХТ 

160 РЕТМТТАШ(7+6)5"МАХВОЕТ (СУ 198 290 DEFFNXOG Y)SE124(, XY 6XY)XX 
Ы | 5% | 
170 ЕОҢХ=0ТООбТЕР.З | 300 DEFENY (ХУ) =1004(. 23008 ANO. | 
180 MOVE FNXOG 0) FNYOGO) | SX*(OINOONSINOOXA)XYSX | 
190 FORY=07T09 STEP .3 | 318 FRINTTAB(R D"THAT'S ALL FOLK 
200 ОКАН FNXOE SYOSENYOLY) ща 

219 NEXTSNEXT = | 326 REPEAT UNTIL TRUE = FALSE 
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SOUND 


Acorn/BBC have kindly allowed us a preview of the đetails of the 
SOUND and ENVELOPE commands to be included in the full manual; and 
have let us publish the details here. Taken together the two commands 
allow great flexibility іп sound production, and some incisive 
thinking on the software side has allowed the relatively advanced 
features (for a micro) of software envelope control handled by 
interrupt, enabling the processor to appear as if it has 100% of its 
mind running your BASIC program, while at the same time playing the 
tunes you requested earlier. Clever stuff. To achieve this there are 
buffers for both SOUND and ENVELOPE commands. 


The SOUND command is the logical one to start with. Its syntax 
is simply SOUND A,B,C,D. Ranges of permitted values are given in the 
table. 


Variable Value Effect 
A 1 ~ 3 Sound channel 


0 Special effects channel (see text) 
Other effects (1) 


B -15 ~ 0 Volume (-15 is loudest) 
1 - 4 Enables envelope control 
(4 possible user-defined envelopes) (2) 
С 0 - 255 Pitch of note (255 is high frequency) 
(See table for octave numbers) 
D 0 - 254 Duration in twentieths of a second. 


255 Set infinite duration (stop by sending another 
note or ESCAPE key) 


1) Other effects - this is mainly concerned with the synchronization 
of notes so that they can be played simultaneously on different 
channels. It allows the queueing of notes in the sound buffer. 

2) For envelope details please see below. 


Essentially А controls the sound channel, B the amplitude, C the 
frequency, and D the duration. The command SOUND 1,-15,89,100 will 
give five seconds of a particular tone at maximum volume. To see what 
tones correspond to what data, see below: 


Octave по: 1 2 3 4 5 6 7 
B 1 49 97 145 193 241 
Аф 0 45 93 141 189 237 
А 41 89 137 185 233 
G# 37 85 133 181 229 
G 33 81 129 177 225 
Еф 29 77 125 173 221 
Е 25 73 121 169 217 
Е 21 69 117 165 213 
D# 17 65 113 161 209 
D 13 6l 109 157 205 253 
Ci 9 57 105 153 201 249 


The channel number A should range from 1 to 3. If you put А=0, 
then this selects a special effects option. Which of the 8 special 
effects is called up is determined by the value of С (normally the 
pitch variable) as follows: 


C Effect 

0 High frequency periodic noise 

1 Medium frequency periodic noise 

2 Low frequency periodic noise 

3 Periodic noise of frequency determined by the pitch setting 
on channel 1 

4 High frequency "white" noise 

5 Medium frequency "white" noise 

6 Low frequency "white" noise 

7 Noise of frequency determined (continuoulsy) by the pitch 


setting of channel 1 


Thus the command SOUND 0,-15,6,40 will give a two second burst of low 
frequency white noise. 


ENVELOPE 


You can, if you wish, incorporate any of the SOUND data into а 
FOR loop so as to control pitch or volume, for example: 
10 FOR A$-1 TO 255 | 
20 SOUND 1,-15,А%,1 
30 NEXT A% 
But software is included in the operating system to enable both pitch 
and amplitude change to be carried out automatically in quite a 
sophisticated manner. This is achieved with the ENVELOPE command. The 
syntax for this is complex, and incorporates 14 variables: but it is 
well worth mastering since some very nice effects can be obtained 
using it - but also, since it is machine transparent, the ENVELOPE 
command can vary the pitch and amplitude while the machine is 
continuing with a program in BASIC. 


Try the following:- 
i0 ENVELOPE 1,1,5,-5,-5,50,25,25,0,0,0,1,126,126 
20 SOUND 1,1,0,100 


This produces a constantly varying pitch. To change the length of time 


that the sequence runs for, just alter the value of the fourth 
parameter (100) of the SOUND statement. 


ENVELOPE PARAMETERS 


The 14 envelope parameters are: 
ENVELOPE N,T,PII,PI2,PI3,PN1,PN2,PN3,AA,AD,AS,AR,ALA,ALD 
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РАКАМЕТЕК КАКСЕ FUNCTION 

N ` l to 4 Envelope number 

T bits 0-6 0 to 127 Length of each step in hundredths of a second 
bit 7 0 or 1 O=auto-repeat the pitch envelope, l=don't repeat 


РТ1 -128 to 127 Change of pitch per step in section 1 


PI2 -128 to 127 | 2 

РТЗ -128 to 127 = | 3 

РМ1 0 to 255 Number of steps in section 1 

PN2 0 to 255 2 

PN3 0 to 255 3 
AA -127 to 127 Change of amplitude per step during attack phase 
AD -127 to 127 decay. 
AS -127 to 0 sustain 
AR -127 to 0 release 
ALA 0 to 126 Target level at end of attack phase 

ALD 0 to 127 decay 


In the example given earlier the envelope number is 1, and T is set to 
1 to achieve steps of one hundredth of a second, and auto-repeating 
the pitch envelope. 


There are three time sections to the pitch envelope, апд the 
pitch changes of each time step within a section are given by PII, 
PI2, and РТЗ. In the above example they аге set to 5, -5 and -5 
respectively. Thus in the first section the note will increase in 
pitch by 5 units every hundredth of a second, then decrease in the 
second and third sections. 


The values PNI-PN3 set the number of steps in the three 
sections. We have used the values 50,25,25 so that for half a second 
the pitch increases, then for two times a quarter of a second (ie one 
half) it decreases. 


In this example we have not made use of the amplitude envelope. 
The amplitute envelope has four (rather than three) time sections, and 
the values AA, AD, AS and AR set the amplitude changes per time step 
in each section. Note though that if AR is zero that the envelope will 
be auto repeating. 


There are just two more parameters: the target levels at the end 


of the attack and decay phase ALA and ALD. The amplitude envelope 
differs from the pitch envelope in having four, rather than three, 
time sections. But as well as this, the envelope period is made up in 
a different way. The duration of the pitch is determined by the total 
number of steps used multiplied by 1/100th of a second. The duration 
of the amplitude envelope however, is determined by the final 
parameter in the relevant SOUND statement. 


To illustrate this, try the following:- 


10 ENVELOPE 1,1,0,0,0,50,25,25,127,-1,0,-1,126,90 
20 SOUND 1,1,150,100 
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In this example the pitch parameters are kept constant, and the 
amplitude parameters: 127,-1,0,-1 in conjunction with the target 
values 126 and 90 cause a sharp attack followed by a small decay down 
to amplitude 90. There is then a relatively long sustain, followed by 
а release phase. If you shorten the note by changing the last 
parameter in the SOUND statement to say 50, you will not lose the 
final release phase, the sustain phase will simply be reduced 
accordingly. 


Below is an example of a combined frequently repeated pitch 
envelope with a single amplitude envelope:- 


10 ENVELOPE 1,1,20,-15,-15,6,3,3,127,0,-1,-1,126,126 
20 SOUND 1,1,100,20 


But we are still only scratching the surface of possibilities. It is 
also possible to put several SOUND channels under the command of a 
Single envelope, enabling the simulation of certain musical timbres, 
plus a host of other effects. The software also allows for the 
simultaneous or controlled sequential playing of sounds, but we hope 
that this will tell you enough to keep you going until the full manual 
comes out, or until Acorn publish their promised magazine. 
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THE 10 MOST ASKED QUESTIONS 


We have noticed that in the floods of questions received, these are 
the 10 most frequently asked questions 


1. НАУЕ YOU ANY NEWS ON MACHINE DELIVERY? 
See the article in this issue. 

2. CAN I INCREASE THE MEMORY ON MY MODEL "А" SYSTEM WITHOUT A COMPLETE 
MODEL "В" UPGRADE? 
See upgrading article in this issue. 


3. THE SOUND COMMAND DOES NOT APPEAR TO WORK, WILL THIS BE AVAILABLE 
IN A LATER VERSION? | 
It does work, but the syntax is difficult to guess. See "Sound" 
article in this issue. 


4. I SENT MONEY FOR MY BBC MICRO SIX MONTHS AGO AND THE CHEQUE WAS 


CASHED. HOW DO I SET ABOUT GETTING A REFUND ON THE INTEREST THAT I 
LOST? 


The person to write to is given in the 'Editorial' earlier in this 
issue. 


14 


Sa 


10 


THE LISTO COMMAND DOES NOT WORK, IS THAT SO? 
It does work, except that the manual does not make it clear that 
you have to follow it with LIST. For example to get your program 
indented use:- 

LISTO 7 

LIST 


WHEN WILL THE LIGHT PEN BE AVAILABLE? | 
There will be two types - one that reads bar codes, and one that 
reads off the screen. Acorn have no timescale оп production of 
these but hinted that August is possible. Spies tell us that both 
have been tested in-house. DO NOT send any orders for them though. 


THERE ARE SOME EPROMS IN MY MACHINE, WILL THEY BE REPLACED AT A 
LATER DATE WHEN I UPGRADE? 

The brief answer is yes, for more detail see under the section 
entitled "Brief machine review" in this issue. 


WHAT PRINTER SHOULD I GET FOR MY MACHINE? 

Virtually any printer should work with the BBC machine, one 
exception appears to be the Teletype Model 33 or any other printer 
that works at 110 baud. The only low speeds implemented оп the 
serial interface are 75, 150, 300 baud. You would do well to look 
for a printer that can print the high resolution graphics, but you 
will have to wait for us to publish routines for printing graphics 
on particular printers (unless you write them yourself, in which 
case send us a copy for the newsletter). Acorn will be bringing out 
their own printer and will also supply а 'Toolkit' ROM for their 
printer. Again PLEASE DO NOT send any money until it is officially 
announced. 


CAN I USE ANY CASSETTE RECORDER WITH THE BBC MICRO? 

It appears that the answer is yes. We have tried several and had no 
problems yet. What is probably more critical is the use of good 
quality tape. When choosing a recorder it would be best to get. one 
with motor control, and а counter. You could also use а 
reel-to-reel recorder if you have one. 


DOES THE BBC MICRO COME WITH CASSETTE AND TV LEADS? 

Yes, but the cassette lead only has a plug on the BBC Micro end. 
You will have to connect an appropriate plug to the other end to 
suit your recorder. Pin connections are given in the provisional 
user guide. The TV lead comes complete, however, if you wish to use 
a monitor you will have to make up (or buy) a cable with a BNC plug 
for the micro end, and a suitable plug for your monitor on the 
other end as no lead is supplied. 
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HINTS AND TIPS 


To be included under this heading are all items that we consider 
useful, but not long enough to warrant an article on their own. Please 
contribute to this section by marking your envelope "HINTS & TIPS" and 
posting it to the address for contributions mentioned later under "ТЕ 
you write to us". 


SCREEN SCROLLING (PAGING) 

Control-N and Control-O switch on and off respectively the screen 
paging feature, the provisional manual has these round the wrong way. 
With it on, the screen stops scrolling after each screenful, you 
restart it by pressing the 'shift' key. (Control-N means hold down the 
'control' key and press the N key). These can be incorporated in a 
program by saying VDU 14 (for control-N or VDU 15 for control-O. 


CLEAR THE SCREEN 


This is achieved by pressing Control-L. 


HEX TO DECIMAL 
PRINT 714 prints HEX equivalent of 14 ie E 


PRINT «20 prints DEC equivalent of 20 ie 32 


CASSETTE FILE SPEEDS 


*ТАРЕ 0 
*ТАРЕ 3 sets speed to 300 baud 
*TAPE 12 sets speed to 1200 baud 


The disc, network, or Prestel filing systems will be selectable by: 
*DISC #FNET * TELESOFT when implemented. 


VDU COMMANDS 

The VDU commands have some distinctly unusual syntax, the following 

have been discovered: 

УОП 29,X;Y; Define graphics origin to be coordinates X,Y. Note 
the semicolons! 

VDU 23;8202;0,0,0 Disable the cursor. (In immediate mode, press 
return twice). 


WINDOWS 

There are two independently controllable windows, the text and the 
graphics windows. Normally they both coincide, however, using the 
VDU 24 and the VDU 28 commands you can set up separate windows. Try 
entering VDU 28,10,20,19,5 Notice how you have a small area for text 
only. MODE 4 will reinstate your original position. The graphics and 
text windows may be set as follows: 
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УОП 24,A;B;C;D; note semicolons and commas. The window will be set : 
for grahics with the coordinates of the bottom left-hand corner (A,B) p 
and the top right-hand corner (C,D). 

W 
VDU 28,A,B,C,D note different syntax, will set the text window with -` 
bottom left-hand corner at (A,B) and top right-hand corner at (C,D) 
with respect to the text origin note (ie top left-hand corner of the 
screen). Now you can see that the CLG and CLS commands actually do 
different things. But not in mode 7, the default mode! 


COLOURED TEXT 


М. Clifton discovered several of the FX calls. He also found the 
following: 
PRINT CHR$ 129 "TEST" produces the word TEST in RED 


Other values ares 

129 RED 

130 GREEN 

131 YELLOW 

132 MAGENTA 

133 CYAN 

134 BLUE 

135 WHITE 

136 FLASHING BLACK AND WHITE 
141 DOUBLE SIZED CHARACTERS 
152 BLACK 


Note that to produce double sized characters you must print both 
halves of the letters eg: PRINT CHRS 141 "TEST" ' CHRS 141 "TEST" 


*ЕХ CALLS 


We are most grateful to Acorn/BBC for a 
permission to publish the following | 


FX means "effects", апа is a way of accessing some of the operating 
system routines without going into machine code or using POKE. The 
values quoted in the table below is the function concerned, these 
should be followed by a value or values to alter the effect of the 
function, for example: 


*FX 137,1 will turn on the cassette motor, this should be heard as a 
click and the cassette motor LED will light. 
*FX 137,0 will turn it off again. 


Ф 


The following are the calls implemented in version 0.1 of 
the operating system. 
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id 


139 
140 
144 
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FUNCTION (use by calling *FX F,X) 


Prints operating system version number (eg "EPROM 0.1") 
Enable/disable cursor edit keys 

(Х=0 enable cursor editing) 

(X-l disable cursor editing) 

(Х=2 make cursor control keys act like extra soft keys) - see below 
Select printer type 

(X=0 output ignored) 

(Х 1 Centronics printer) 

(X=2 RS423) 
Set printer ignore character (default character=10 decimal 
see upgrading article) 
Set RS423 receive baud rate 

(X=1 75 baud, 2=150 baud, 3= 300 baud) 

4=1200, 5=2400, 6=4800, 7=9600, 8=19200 baud) 

Set RS423 transmit baud rate 

(X=same аз in *FX 7 above) 
Set flash period of first colour 

(X<>0 sets the mark period to X centiseconds) 

(X= 0 sets the mark period to infinity, and forces 

the mark state if the space period is infinity.) 

Set flash period of second colour 

(X= as in *FX 9 above) 
Set auto repeat delay 

(Х=0 no repeat) 

(X>0 repeat after X centiseconds) 
Set auto repeat period 

(Х=0 no auto repeat) 

(X»0 repeat every X centiseconds) 
Flush all or just input buffer 

(X=0 flush all buffers) 

(Х=1 flush currently selected input buffer) 

(Х>1 reserved for future expansion) 
Select number of ADC channels to be sampled 

(X0 sampling suppressed) 

(1<=Х<=4 sample from channel X) 


| Reset ESCAPE flag 
5 Set ESCAPE flag 
› Acknowledge detection of ESCAPE condition 


Check end of file status 

Read ADC channel/fire buttons/last conversion 
Read key within time limit 

Read machine high order address 

Read top of operating system RAM address 


’ Read bottom of display RAM address 


Read lowest address for particular MODE 


| Read text cursor position 


Turn cassette motor on/off (Х=0 off,X-1 on) 
Set file options 

Select cassette file system and select speed 
Alter TV display position/interlace 


FX 4 NOTE - Once enabled in this.way, the keys can be used like the 9 


red 


they 


ones, Copy 11, Left 12, Right 13, Down 14, Up 15. Alternatively 
can be detected using GETS or INKEYS. Their values here are 


Left:CHR$136, Right:CHR$137, Up:CHR$139, Down:CHR$138, Copy:CHRS135. 
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ELLIPSE DRAWING 


The following useful procedure was sent in 


by Mr I с 
Kidderminster. 


Nicholls of 


It will draw an ellipse at any point on 


the screen, you can specify 
the centre, angle, major axis, and whether 


you want it filled or not. 


A semi-major axis 

B semi-minor axis 

INC angle between semi-major axis and the horizontal axis (in 
degrees) 

N$ Number 


of points to be used in plotting the ellipse (the program 
calculates М points around the ellipse and joins them with 


Straight lines, the more the points the smoother the outline, but 
the longer it takes to plot). 


X,Y Horizontal and vertical coordinates of the centre of the ellipse 

FILL Set to TRUE if you want ellipse filled in. If not set it to 
FALSE. 

NOTE that for a circle A-B and INC can be of any value. 

This program was adapted by Mr Nicholls from one contained in 
Rogers and Adams "Mathematical Elements for Computer Graphics" 
McGraw Hill, 1976. | 
We have added lines to show how 


seen how it works you may like to 


the procedure is used. Once you have 
save the procedure section by itself 


ready for incorporation in later programs you may write. 


i00 REM ELLIPSE BY Т.С, NICHOLLS 

110 MODES 

120 PROCLEAR 

138 INPUT Semi ma JON сив "râ 

148 FROCLEAGR? THEUT"Semin-minar ем 
is "sz 


wR OP В Васка M ЧЕ a 
INF OT Amaia with x 


“LEAR INPUT*No of волга 


* „МА 

178 FPROCLEARS INPUT” x-coora of се 
niere "3% 

os ‚КОСЕК? INPUT?*u-coonrgd of ce 
път "gc 

190 PROCLEAR? INPUT'Fili eliirese 
CY/N DP FS 

200 FILL=(FS="Y¥"?) OR (Кире) 

210 FROCLEAR 

220 PROCELLIPSE CAE? INC МА ko Yok 
LLL 

230 6070130 

240 DEF FROGDELLIFPSE (Ashe INC УМАИ УХ 
YaF TLL) 


ВЕЕВОС MAG 


260 LOCAL Росі 02 Slr EDs O o 
УТ ЯХТ | 

260 Paar iMa {iO LNCSINCXPI/ 180 

270 Сі соб INCI ELS GIN TREG 

200 CZ-UOSC(PO:IS2STNIUPO 

290 Cosi 5950250 

300 UDU29,X5Y; 

310 FOR Мио TO NX 

watt IF Mas) THEN ZX-4 ELSE Z= 

330 ТЕ FILL THEN ZXZ«ZZ48021 MOVE 
Û e Û 

340 AlsAXCJiVisExBg 

350 PLOY ZZ»OXIXCi-YixXxG1)stxXixXS 
1+У1жЖС1) 

360 TicUOSXÜCA-Sux52 

370 РИМ МЕ» 2A 

380 MCL 2M 

39 NEXT MA 

400 ЕМОРКОС 

410 DEF РКОС ЕАК 

420 PRINT ТАБ, 2303” 

9:5 
430 PRINT Тавс5,30)5 
443  ENDFROC 
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UPGRADING ТО MODEL В 


In this article we give details on upgrading 2 aspect of the А 
machine: ~ | 
(1) Мешогу upgrade to 32К. 
(2) Addition of а printer interface. 
But first a word of warning. If you have no hardware experience you 
could wreck your machine, (though the memory upgrade is easier to 
perform than the printer one) and you may also invalidate any 
guarantee that the machine carries. Secondly Acorn/BBC do not 
encourage upgrading; and they will only supply COMPLETE upgrade kits, 
and these only to dealers. This would not matter very much, except 
that there is one component that cannot be obtained except through 
Acorn/BBC. The offending item is a ULA, and although all model As 
contain the required chip, at least some of them have been fitted with 
low speed devices (ones that failed tests for use in a model B). 


Although we can understand Acorn/BBC's reluctance to support 
piecemeal upgrading, we do not consider it defensible resolutely to 
refuse to supply the higher grade ULAs (especially since they should 
be in the model А machines anyway). Furthermore, when we asked a 
spokesman for Acorn what happens if someone's ULA blows after the 
guarantee is up, the answer was the same: we only supply ULAs as part 
of the upgrade kit. This is obviously not an acceptable response, and 
we will be taking this matter further. In the meantime for those who 
dare: 


MEMORY UPGRADE 


This is easy, though not as cheap as we hoped it would Бе; but 
the price of memory ICs continues to fall. For this you need eight 
4816 ICs. The ones used in the machine (at least in our models) are 
labelled  HM14816 16P-3. The 3 means 100ns response time. Suitable ICs 
may be obtained from a number of retailers. Happy Memories quoted 
us 23.30+УАТ (10% off for members) and are expecting stocks shortly. 
Technomatic supplied us (cost is £3.20+VAT). Take care not to subject 
these ICs to static charges eg from nylon clothing. 


To fit them first unplug the mains lead. Then remove the 4 
Phillips-type screws labelled "Fix", and carefully remove the top 
cover. The 8 sockets for the ICs are at the bottom right close to the 
keyboard. They are labelled IC 61 - IC 68. Plug in all eight chips 
with the notch end pointing away from the keyboard (ie as with the 
resident memory ICs). You then need to change a single link. This is a 
small shorting plug (with по wires connected) labelled $25. It is 
located to the left of ІС 45, and is 10 cm or so beyond the IC with the 
fins. Remove this plug and replace it so that it connects the middle 
board pin to the upper one (rather than the lower one). 


‚ . That's all. Carefully replace the lid, making sure the 3 LED 
indicators appear in the three holes near to the space bar; and when 
you switch on, the screen should tell you that you have 32k. 


If this does not happen, then unplug the micro again an check 
that all the IC pins are properly inserted, and that the link is in 
the correct position. If you still have no success then the ICs may be 
suspect. 
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PRINTER UPGRADE 


The following deals with the installation of the 
Centronics-compatible parallel printer interface, and requires a 
certain amount of soldering. If you are not a reasonably skilful 
solderer we do not recommend that you undertake this upgrade. 


You will need two ICs: а 6522 and a 7415244, plus а 26 pin 
(2 x 13) 90 degree pcb mounted I.D. type plug (agin we obtained our 
from Technomatic Ltd, but many suppliers stock these items). 


Remove the lid as directed in the memory upgrade notes. Next 
unplug the ribbon cable attached to the keyboard, and unscrew the two 
fixing screws holding the keyboard in. Lift away the keyboard, and 
unplu the loudspeaker plug on the main board. Fit the 6522 in the 
socket labelled IC69 (close to the big fin); and fit the 7418244 into 
the socket labelled IC70 (close to IC69). Both ICs are orientated the 
same way as all others on the board (ie notch away from the keyboard). 
Next solder in the I.D. pcb plug to the set of pads labelled PL9. This 
is the second plug position on the left, on the row of connector pads 
directly beneath the keyboard. 


The circuitry for the printer interface, is given on page 220 of 
the provisional manual, and this should be used as a guide to wiring 
up the socket and printer lead. The plug contains 13 earth connections 
(and a good number of these should actually be used in order for the 
interface to function correctly) plus 8 data lines, a strobe and one 
further which Acorn insist is an 'Acknowledge' line. Because it is 
'Acknowledge' they have placed it at pin 19 of PL9 so as to be 
completely pin compatible with the Centonics configuration. Just to 
confuse things, the provisional manual shows the 'Acknowledge' line on 
pin 23, and the 'Busy' pin without а connection. Unfortunatley 
however, the line which is generated on pin 40 of 169 (see 
provisional manual p220) is actually a 'Busy' line not an 


 'Acknowledge' line. We have drawn Acorn's attention to this. 


The upshot of this is that the handshaking for the printer 
interface is a Centronics type Busy line (active high), and it is 
connected to ріп 19 of the Веер! в PL9 instead of pin-21. The fact that 
it comes out on the wrong pin is not vastly important, but the signals 
themselves, Busy and Acknowledge, are under no circumstances 
interchangeable. 


There is one further complication if you have a very early 
machine, the pcb track from pin 40 of IC69 carrying the Busy line has 
been cut close to the socket PL9. This is easily spotted visually, and 
if your track is terminated in this way, it is a simple matter to 
Scrape away the solder resist and wire it up to pin 19 or pin 21 - the 
choice is yours. 


contd/ 
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USING THE PRINTER 


Control-B switches on the printer output, and prints anything 
that is going to the screen. Control-C turns it off. Lastly, if your 
printer does not do auto line feeds, then all lines will be printed оп 
the same line of paper. There are two solutions to this: | 
1) Fix your printer so that it does perform auto line feeding. (See 

the printer manual as there are usually switches provided to alter 
effects such as auto line feeds). 

2) Execute the FX call *ЕХ 6,0 before printing. This sets what is 
called the "Printer ignore character" - the one ASCII value that 
the Beeb software suppresses. The default value is 10, and this is 
the ASCII code for ‘line feed'. The call *FX 6,0 tells the 
software to suppress the unused character whose ASCII value is 
zero. 


DISCOUNTS 


BEEBUG have arranged discounts for members at a number of retail 
outlets who supply computer books, software and hardware. We are at 
present negotiating further discounts including one with a service 
agent for the BBC Micro. 


HAPPY MEMORIES Computer hardware 
Gladestry 10% off all 'one-off' 
Kington prices. Quantity 
Herefordshire prices may be negotiable. 
HR5 3NY | 


(054 422) 618 


MINE of INFORMATION Ltd Computer Books 
(Mail order) | 

1 Francis Avenue 5% discount. 
St Albans 

Hertfordshire 


St Albans 52801 


TECHNOMATIC Ltd Hardware, software 

15 Burnley Road and books 5% discount. 
London №10 

01-452 1500 


Members should simply quote their membership number with their order, 
though members taking discount will not necessarily be given credit 
card facilities, (you must check on this). We are not acting for these 


companies, nor receiving payment from them, and cannot be held 
responsible for their services. 
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MOON LANDER 


Moon Lander runs 
in the program. There 
thrust, апа vertical 


in a l6k machine. Instructions are included 
are three controls, left thrust, right 
thrust; and you must land the craft using a 

combination of these - though because of the way the craft is 

designed (?) you can :only use one control at а time. The noise 
emitted is determined by the speed of descent, and provides a 
useful indicator of this. The lander leaves a vapour trail (would 

you believe?) so that you can see the full trajectory of descent. - 
Crash and successful landing noises are also given, though we had 

not mastered the ENVELOPE syntax at this Stage, and have used a 

FOR loop for amplitude and frequency control. The readout consists 

of ‘remaining fuel' and ‘descent speed', and a score is given 

based on the value of these two for each successful landing. 

You may exit the program by pressing "S" at any point. If you exit 

using ESCAPE you will find that the flashing cursor has 

disappeared. (This was cancelled with the command 
VDU 23;8202;0,0,0). The cursor can be reinstated by changing MODE, 


Before the game starts you are asked to choose skill level 
(1 ог 2) and whether you want colour or black and white. The 
latter option has been put in because some black and white TV sets 
do not give an acceptable picture when the machine is producing 
colours. Happy Landings. 
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3 - р NOUGHTS AND CROSSES (32 K) 


Games such as noughts and crosses, although trivial at the 
ordinary (2-dimensional) level, become quite fascinating at the 
3,4, or 5-dimensional level. Many people will find it instructive 
to play at the 3-D level before graduating to higher orders! 


3-D noughts & crosses must Бе played on а 4x4x4 board, 
otherwise оп а 3x3x3 board the centre position assures a trivial 
win for the player going first. The published game is you versus 
the computer. You сап choose if you wish to go first. Moves are 
entered and displayed аз three digit numbers, the digits 
representing the level, column, and row respectively. Play 
continues until either you or the computer has a line of 4 pieces 


in ANY direction. For example the following are both winning 
lines: | 


lll - 122 - 133 - 144 
112 - 212 - 312 - 412 


If you have a poor quality picture on a black and white set, 
you may wish to change the colours of the playing pieces so that 
they are more clear. Lines 160 and 170 allow you to change the 
computer's and your colour respectively, so experiment with 


different values by consulting page 55 of the provisional user 
guide. 


in i» іг? W3 H3 WD Ш) E Ц} ee 


30 


Wet pes 
Аце 


- 
- 


m 


EE 


t 


E 


TOM 
Y 


ча 


га 


r^ 


100 
EER 


24 


n 
НО 
f 
Hd 
ft 
E 
P 
ре 
m 
9 
f 
As 
4 
1; 
E 

+ 
0 


mod 


| P : S ۹ А ET Р Е 
м 25 2$ та. Gen во опа zm Qi р за е мо м = © u zx 
А „3 и n mS, А md E 
ы} Lid La f" Б) M ДЕ. i е+ pA s HEN - «E Ca id 5 са P + 
= 23 los У d à A 
4 x = К г. ЕЕ = ++ чё ^ a ii ea b l2 x — ae ©з < Ж 
г; f$ 
+” ФФ ae EF: р EE d on КА «г. = = Dm 4L d = єз Set? ми 
<3 съ ca = Ga ы Û ++ <I ДЕ ош = £2 x р beoe : i Td Ж 
H H n ot = d >= м tito яз HY om „е 2 +4 со ры В { E 4- 
Е hu if wen i i 
СА e ч s PES Е and = те Re fd» X #4 [Н # к= H E: ix 
ФА 5% КЫ >- os СЗ а + £A Bon ТА 52 uA чи d O У c» os M zm H 
би ее - зае Е = è " p f x А үс и 
< < : itt T EX хе > à E OH Ж i £k po ut £4 ST ш Фе ше +b be их 
TS А = Ё = В k 
M ~ ми - + ср ы o i Üa 3: EL Ee: Ne H га v 4 со Sc we 13 
= ст iu =. > е >= Ди ©з LA ي‎ = Thee 212 ж ы к=н кы 14 vA ed Т> м E H eM + 
p «+ ^ өч. fei wer при Си "7$ e HE +: 
+ ра: з, eco м: { А un oy 5 M. учуз, "E A, р om z 
ма le is M Lid 48 Wu bag ET Li г. JUS < RA aS Z3 29 £n fv PT isi ее iG + hed yee eM Ж {з Uu жм 2 
за P ДА n омы < а, " x. f.1 A H E 
ip? HG HE Lil XL > Ge ЩЕ vd me ini We bc „Жи c “+ Ios №. 0ч СЛ ы хе 1:2 ез з ме 
>. e » po +. МА ts s, MM on QUA HAE Uu экее ень 
P 9 Lac: p i ini БРА > > + ink ا‎ Y Li LS i223 ^ he МОН Ky» ما‎ ©3 t3or3 
7 Е = Ee | pM ^ А ae 8 S es 2 А : 
pn bod s аб mm Ld ші as oy и tee RE . ди А» £5 Е oe £3 athe «= ala Oe >. Г» ЫН к= H e w لہ‎ 
rent Ca £3 Нас ВЕ ES uu UL bd te dnb ме аи -—— фе 1M ne К > fY3 Ro bez m < IM s3 i “Йо уз 
nee my OZ Я i A 
prd Е. па ; Крака а - : 
ке } = БАЗА pt Ps fil fe me < oN и, T wo «Е ш SO HB Re in ва по iu Ca ~ е. Фр ме 49 
3 fet -~ “ Li f*. ь “ f.i = t р. ER " 1 ot 
PA ИК » ке эм Li т кари ых ДЕ S Tp e £2 hui Уз S z HN coo o Pi ea Ж С} «Е дз вая 
ae do NS Ж Ыы Дек 8 фе А ` 7 
ка - = 2 ©з Е да с be iz HERE pod ul gS Le BE En ox + тъч {ы <<” ми ^ 9o H LS е 
А | m a " ie д 区 
Н H РА EME at be SE э” КО т+ ХІ 1 u "e ed ard са ре Шз —6 BR Ме и di ^^ EL. EO Ch w Ж bem d та £23 pe AE LA 
Е МЕ a і ye oe Dy + Hn fe if. wo o Aq" dh {ҮЛ ЗУ, M PW E 
2“ Оч T B PA oH ox > ы fovea dH ut ке Has LX v“ How oa ЕЙ Re CL ЕЕ ma a BA b مہ‎ ж < Н са М р we BH 
fE n мий e А eo? SE at fe at ыя. " 1 Н гм Q4 
< < < DX v4 X. ei . ч vd EN да e i. on 64 Rn Ê ее H sin o5 b iu x. Hoi i CO CS Y 
De $i CENE В «а 1 пе {ч ۾‎ CON 2: =. pt ; v M i 1 
И ТЕ еж зе DI ке 34 H «E H> А2 БЫ Fe ТО и tee aei i кА Nub = че < ++ мъ. H 
Е да е ds Е ws | Води 5 + ди ч E $ 
pos НЫЙ rm Co Du P4 th ne ee EE Le ЬЫ bd Ж is me be wo Qu р а: £4 Qi d Ca £5 ER vá Ed Ca 
rr е роу AI n л иу we И "v а è- > ^ f. tt =, 
Es £3 ce н "EN. У ЗА wc B4 o4 2d bet кч ги vA opd iL г. з 03 XL in. ш H Z H ги t5 £3 
А fr Qu au CR ги 1 е ut 3 озы ; "x ^0 di Н 
Km ИНИ i х= Eso DI «C £3 OF LL £3 ee Dos OO} uu H Cu rd НЫ ga <> Ce 4 = 198. N БЫ 
> >. -— m e^ - .~ > te : t eo ^ "m 
С? {3 їз. КА + Жо ж Ж DN EO adn | $e в үш Ж ~ c Dou [ДИ ga «Е 
rx и Г М ^ ^ "^. <. ت‎ K 
Ce = бы £5 i ++ mh c = sa үз. > ж P й. H ~ 
286 а P г. A Це 
ш E: ii. У са nU i x £5 2. 
P = : 
О 2 = са ж. D. Кы PT M" 
3 i xc» сх 03 са m» o Pe бз ка са Сү ea ^om из jaj 
p 


eo ох сэ مہ‎ 
d Pe СО М CO O3 Ca 


778 
x 
820 
833 
840 
5 
850 


ср + р 
мк к. 


876 
76 
T? 
e 
5 
М 
s 


yá 
e 
[e 
i 4 fi 
N 
& 
pn 
ыг 
& 
© 
Vv 
UA 
fi 
71: 
G 
“у 
é 


610 
620 
ó 
6 
6 


on 
Spa 
с id cs 
Е = ра 
4 «Е СЯ EL СУФ du 2 
е > 
A 


$ 
Xs 
ove? 
iT 
че 
А 
Üonm 
Ben fore 
E 
> 
4) 
Ў 
` 
м 
M 
$ 
{2 н 
} 
) 


02 с. га [ЖЖ r2 Lu t Гм, d NM а 2: = prat = = 
fe iu üt <= 1. IL Ta м. >ш tu tá ФФ ФФ >< => se 
i X ut бы г [К] 3 pe ^ г т, n Da “м 4 e ^^ “м 
E 4 m БЕН кз c2 (n га in X Lu 1. ^^ «+ e = ul кА ч МЕ M 2 
~ г E m$ мы re єз cx 51 as с SD < e 0 ш T < «Е «г «Е 
рай eg Ва сз сз 次 єз Lz £s C3 os в Sat CS hii wi = ме e^ мы ч” м 
fü a "3 к м C3 £3 CB Lg f os > a Gia Я + с 2 E t3 DON 
A- _ {- со кэ NI {3 e be £3 04 ul D 2- S UI & E eX 
8 Bp Е oi a بأ«‎ в O«z м ә в а OF 2 < Oa E 
2 m в: £n d p» «Е. < Сч ми e = < IEEE со fs < «t SE «E «E 
总 ~ S 1 wed کب‎ $e Lui Ж із be i {3 £5 eS os съв M re id 14 iLi ы Lid 
G = n с з! DOM i Ld n єз М T м, WE eae + па ка tx fx БЕ D 
О fü e udo КЧ eo Гара kik wad Rd m ^^ мл г IM 4d тъ »- fox ФФ Фе “> ФФ ++ 
из е а + ко с ii со oe 4 EO = ex ч? ^ £O ез ^ kil ux i P 23 ©з f" 
LE pe IO ым mg T DJ о 8 PNG UN vM ‚+ MO or ш 
Cu eom uw B. n^ tu ELO SE Ш н хз о ae хх ооо 
C & Шш > БИ C Oi ALIE > >- С iti з > £3 wi па <ом Dd £3 be Eo ав; C с i id 
wt 2 и ord Pod £2 £3 + i: fal SI OL MO eM >. = <E Be M pun £3 bul be же p- кт he 
59 во GC Zi Охе Z . же ч م ی‎ = e en и Fok 
e d EM 5 ў. Ld можа ee °+ Lab n О? бер P P. e p- -- ҖЕ «D Hoe } ©з c eo су CL 
E с: г tei C3 O ovs Б с wed ix SE MD see - xL АА pe B < he om be Н H H H H 
pg cm fü £i Дара о AX 7 vá ee ОН КУ se ч F BS has! = = H ca x. РА TX > 24 PD 
«Е 8 2 & G ж» фам H # < СП ie Ж. ER x im ke Р x - PA Lit ХЕ «Е «tz < «E 
х 0 ә t3 їй C343 “+ тї Ж i «X H i ¿32 E PN Ёз кй DL x Lu M D OX 
£o £z i tat D> ib uii. Go һе ЖІ НЧ ++ bel bed DRM cea Lia ist x fe rm x 
= Ж ж = = 二 wa 3 Wi De Le G5 UP bed Их Єз ка fer fe iid ты. = © з E ES ra 
til Lil hil til id жю to Жл ги 2 C o боа „4 ы в. с st Li Li in. EN LL. 
г og Do tr Ez O EDT > A " ж Lit ie 13 зш. 


{1 
PLANES 


5 


i сз = 
Єз CO fu Єз ID Co тя сә + CÓ CO CO бз Єз сэ г) са бб O (3 O C2 єз d €2 са с> ез CS ot 2 £23 ЄЗ г. ©з со «з O O са єз са со © ез x3 сз eo 
J 4-4 C4 TM U oi (DO P. CO бз €2 «4 O Cd ж- (0 GC VF Ob i dn PD) e т4 C D S^ UI D dO P. CO QS со e (C4 OF Wi wo М. е D Т 
qA vL orei v Ш тя med Ц ed а ed а INN C4 CO C4 єч wd Od са г DI C4 Cd C3 с (O5 C3 o9 OOO X3 D3 O O xi^ d^ d^ sp ат NC b- S^ pe SC be YF Б-у obe 
= “ч сз г с ®. > i > x > p T 
i2 д. сэ ü id 3 Dos Lu -+ e~ с b- i ы iad iad iu i 


200 E=E+H(D) 
916 NEXT С 
20 Е Е>10 THEN E-i0 
930 THT+CiE.tIF T+RND (1) 
F THEN P=T+.S3F=A | 
240 NEXT А 


950  G(CP2-2:2608U0B 1050 
920 FOR в-0 TO S6+3x (MCF 262276) 
970 М=М МСЕ ED) ЗЕЗЕ(МСЕУЕ) DIVY 


980 ТЕ №212 THEN PRINT ТА 
В(МЕХ МЕХ} 3° I WIN “GOTO 1130 

990 ТЕ NZ4 AND №0 THEN Q= 
0-1 

1006 ТЕ @=0 THEN 1120 

i010 NOMCP УВО) IENE 

1020 Е (МЕ si) DIV 40-E-BX(EZS26) 

1630 NEXT E 


1040 GOTO 680 
i050 СЕ DIU 16: E=F MOD 16 
1060 DeE DIU 4: ЕжЕ MOD 4i B=36 
-AEI ас? 1 CED EME 
i070 ESUE 2330 
1080 IF мй THEN RETURN 
1090 PRINT ТАВСЕХ ЕТО З "азі mov 


е 

1100 PRINT TAR ЕХО »yLEY+1) 3 
De1;ETisCtl 

1110 RETURN 


1120 PRINT ТАВСМЕХ МУ A OR 


1130 REM COME HERE АТ END OF GAME 
i 14 0 RES TTE n aE daia heas a Abd beh E Uma debo vee abe ОРНЫН ОБРА 


1180 РА ЧТ T6536052925:$INPFUT*Do ч 
оц want another came АФ 

1150  GOSUR 1200 

1170 ТЕ Feil THEN 820 
1180 ТЕ Кшз THEN 11 
1190 END 

1200 ТЕ LEFT&(CAGs1)=°Y" THEN Р=1 
$ RE TURN 

1210 IF СЕЕТЪ (АВ 10 = М" THEN F=9 
$RETURN 

1220 Feel i RETURN 

i230 DATA OrOeOeOels orris АП» 
4270 еду За Зу 

1240 DATA 3Z»455453595; 35» ss ósóvó 
365401545275 7557 

12590 DATA 32»85905355.9595,9,9,10»10 
710510744у1191147 

1260 DATA 1212512, 17, 13, 37, 38» 13 
14:41, 1451, 155915515 

1270 DATA 16,33.34,28,16,20,24,28 
1620, 2458, 1645544, 28 

1230 DATA 175:s2152595»29»36»21»25539 
Абу de 254307 velo 25929 

1299 DATA 189225274230 2365s 22926939 


Z ety p Фу 7 fy фе t чу го 
4050050058 LCE ESET 265.30 


wat 


1300 DATA 199335347 Si +1 Уе» ЛЗ» ЛУ 931 
919s 239927 зз. 1940 465 31. 

1310 DATA 32, 20,24Чу Зу 3617 |» 39» 
40:25279 43) 44, 2(у 24, 47 | 

1320 DATA 433534545179 37» 30» 29 » 1 
Z»51942»29 5754395657 | | 
1330 DATA 8,33,34,:8, 18, 37, 385 3051 
В, 4142, 3071134 5446811 

1340 DATA 329239277 5353691321339 
p40 14,14у4 3) 44, Зу 27, 4? 

1350 DATA 48» 65уӧё» 52) 57» 98,502 561 
9569529488562 952269970948 

i360 DATA 4$9956+60s53%64949 933967 
96895349 971953959 у 63249 

i370 DATA 26960256 954260 250 9 S497 1 
96495% 9 50967 S42 63:39:50 

1380 РАТА 51»695»70»53»61»51» 555; 57 
962 955951958255 165" 669 аі 

1390 DATA 9E6»76»76»60»76»76»76s76 
$76s76s76$765s59576»76»63 

1400 ОСТА 76s76»76»70605s76s37»61i1s76 
бу Зуб ру буру GG бю УУ б 

i410 DATA 76s7697% 6976976361957 еу б 
pF bs Ger Ву бу? бу Ge 7 бъ 76 

L426 DATA дру дъ 7 бу бу ду 7 бу бъ? 6 
sór Or O Ors OPO 

1430 DATA 64976376967 5? &» бу? бу? 4 
ЗБОРОВ: Ут | 
i440 DATA 76,76: 7 G97 6976965966976 
92 Ss ААУ бу G G97? буз / © 

СЕ DATA бу Бу бр бу бубу ОУ 
97 Фуу буут Обу ду б» Л РУ бу А 

i460 DATA 698»76s76»715s76»76»765»76 
97 &a Gs Ge 7&3 b497 637 G9 G7 

1470 DATA 7Z»76»576»73»76»76»s76576ó 
s76s/76s76s76vy75»76»76s73 

i480 РАТА 76»7676»765s76s72»73:»76 
vZ6sZ7"v/us/Z6v76v76vs76»76 

1490 DATA Fas ós Or Os URS 
97 буу Зу у Gr бу bs7b976 

1500 DATA 75»76»76»75»76»76»765»76 
7? Оз 7 бу Оз B87 br 7 b97 2 

1510 DATA С, зубу ри зай oF 
; За ?уйу? 

1520 DATA ОубззубуйПутз Оз 8 

1539 DATA 5510» 15 4600514, 00з0 
1540 DATA 8,510, 1: 4000: 1 з 7 700,0 
1550 DATA бейш», 4000755070050 “ 
4560 DATA Бу, 25, 4000112,» 7 0070 
i970 DATA 2520, 46 4000s |» 1 В, 00y 
0 

1580 DATA 2,304» 4000, 1, За 700» 
0 

i590 DATA Z5sisis40005s10»430»70050 
1600 DATA 2551» 1, 4000, 10, 4П» 7000 
1010 DATA 05»05»i160»1805220050520518 
0:2005»2005409 

i620 DATA Geobs OsSehOv i Gos 700300 


26 


440 МАТА Я гу бу An OD ч га 
Lag VATA Y роз ЈУ Пулу НЕ КА НЕЯ CD 


чили МАТА ҮҮ „то. ма мои 
е SEV GE EN б ужб у ужы з 123102650 


< 


> meres NT 
J Penro a 


Жолдуу ey A ID UT xm 
ít à no 7 7 + ben 


Роз PAT ey 4*7 
МР УШР» Я tithes Sop Уд. 
^ PL ROW Oh 
E a ae 

23440223 


ми 


гум А 


гч t "Yt UE. nu а п uv nn t rmn РАКЕТА 
را‎ WOT 5 боб бъбуту2а E Н г} а.ч 
+ 


aa ТА mm o wo n on. Em г: dax ae а к СИНА ae од, ЗА 
1646 DATA Боб; Оро пуда бой 2168 PROCMOVE OER Y-1:32 
ду ЗА" а үкү ят, DyN ан mgen ALES УУМ ТА 
4670 DATA бб Об Grets не d PROCBDRAWCKXtEX Te YY] 1 У 
ү H $: п: 7 г „== “PTY, f г ет Ре 
1686 DATA 120,100, 20505005 -20,0 пар RETURN 
Е مم‎ A ГА АСТ patsy буш в. е < 9% РҮ 4 xt = چک‎ sy FS + er T oy 
1690 SATA 1505120»295.0»56»3»05—235 2190 ON Rei GoTo 220G 2210+ 2226 » 
среди А Se) кс оа а ot la KEAR 
1700 DATA Ту 51 ШУ зз» 2230 
acy 4 n МАТРА я vo С туа T. Ud uU угуу т мя мин 3 т . 4 
i и . n "au T О ОЙ „еы Ва фа? id Ат а? $ ead иго НА X 4 | i ra $ bi i zz óc RE 4» Ee > 
лош; гүре ди 

ўа Ф ФОТО д4) 
uon 12 #7 “я Mt 8i Эрт “зе”? Я i еу... EH зы t Ф 
№ de ede SAAT AURA AMT Fr eG + 
сул Acus 7 -^ me Я 
Ай В, GUI. eet 


wet owe 


p 
~i 
A 
T3 
“Tt 
єз 
p 
4 
г 
Ра ~4 RO —P СЪР 
e 
e 


ш unt 2 ^ pad ае V uos mm Сочи (а. е 
t т; ER м Be Xiv-iigiYi- ха eT) 3 
чаша ҮКҮ eT ели e күнү 
ды QPdLo AC барбы uio 224) 
4 Гм КАШ Fue EAEN u Y po я а TE 
EA ВИА As ilv d d HET onn eed ae fe vane Tw 
P ALES Pe ди ma uui Kb Pty be eek aai 
эта PAra ee РА Aw Att p E ele xs 
PQ $ замы, و و‎ ALY Tante УТ vi VC o AN 
Mg М eM Lee У NS ME CT Ki $4 7 n 24 ij е чау wed ау (X1 x И 1 { СЕКТЕ 


3 037 NE М М < 


в dS o NE 9250 — PROCORAMOOGX iP YYSY1) 

da READ XXX TY 2753 RETURN 

t mp 08 мыл URN SUPE. | 

pude ERU 2270 LF R HEN RETURN 

1819 PRGCMOME ХУТ 2280 FROQMOMVE ЗОЖ, 


С 
^. 
Ex 
tare” 
1 
Ex 
x 
d 
^-^ 


ERKA Û ERT Y7 


Е 
+ 
C. VM Tp I ЖЫН COM Er 
дн Y iu REM i 
FAD 2% OORT AL fy te ag 
| meet | А {мы WARE ре рева 
یا لاه‎ ELM el N LAA eT касти а mE И № 
v o; жу " e Е и 
тута + зал CORN Виза TO Ne mr ary we me y tity 
7 ‘ Sn ate LS 4% rR АД Ке: 3 Ф E IG i RA ФИА 
“ат” МТ МУЗ 
4 dui PLAT га 
зад | үм эел, Soc ent 
| H ы 5 пин ra булугу бубу Q UP GS qo, а оф ШШШ 
i240 Mei ый Раа | 229 y ны مه‎ ВЫ 


Pos ToL Ло XL: 
Мыл Вата: A {з А, | "E 


em pP 7% 1*5 лил 
Re ‘ m RSS o e 
0b 0 To; б Ўр? 


г, =} temp др г м 
И وا‎ д ый ae 1} ix 
Vds ee 
m= Ae 20 укуш ву mess У че А 
و 2 اه‎ дасе 7 а Ач 
TES ——" ў 
137 f 5 ret e n гак ТЫЛУ СҮ... 
А. Зи 3 rm TALS Хабу he 48, ( ic dus ) 
н моя comm at и ох праща ` 
Ааа TPN А FS НОЦ (mic 
д лам NIW'T UNI : 
WUD да LÄ 4 "аа ЗИМЕ 
мал на КТ wA mo fui put REE Tel Pe М ре, et ی‎ is RAS KL «x on, o - " 
| © t Мас, d оди NS Чы? $ { eh pty ФАКТ, 1 ES бр МА дь ‚өө их г “эы d m #7 
àTiu ELELEE SAX P LIE КАРИ LEN MERE YY -CKCO- D) TZ 
"EYN mer ЗА . - 
"ua le SÍ ATE. Sank MERC RR Rr MUR. MUR ана ONE Rian ври Lake VF WA ан ата RARE MERE оез здай Бани Pee МИ {ГУ howe, E еч р Т.Р eee OF 
a 4. AP PATS $: Loti? Мы? 435 $ 3 ыы. pe 
PN КУ ДЕН “ee gn MU 
“таз ris tox. 
4 men ES Re Е аде 
а PALS У ЖАБА ы n ^ T 
Каде дума وا‎ RESTORE i Уж 
[0m nm КОЗЫ Por А 
К, ee FEE На Де ДАН dU ри“ ча ц 
A Pu i Y? kk. YS M Ваша Y ё 7 
я мл: "— eon, tae через -— . 
Н 4 Y nma рии nee of q^ nt 7 i a., . " > EN 
. is ОД феи а e дъ мъ f ВИАС Ра Ки АТОР МАГА PIN UN, 
7 га па ГА UN АЯ ba 4, AA PHO ЕНИ ТА tee LIO: 
а um gn Men АР СК тр тата д Satis "d 
„Зам ОН ни ОЧИ PERE ДМ) 
№ te دو‎ м - has Ser E 
ада rst 
a TRG N T NET 
+ T + 
газта ipea 
„тн е А | namo НИ АНА 
EA yd AL s 
1 Фр G DAT ü $ 1 #2 $ 0 MES 4 аре ^ Е 5 уре am нр 1 тона و‎ ДА 
4 "ET ie Я Se lo» 4 въз & БАРА mpn o pny pyre p e А ۴ E E ` 2 
m раан ек DEF ЕКОСЕТ Е (KIAS YR др AXAT YU 


< 
t 
? 
* 


2 E HEN Urt А, а, 4 "n E 4 

A? ы НА PF Уд issus о zy rore пра 

I tr ot tt A s 4 E 4 . 

2ncn DATA $33 Н пучу т кана OC игри Cw d чу QNA DM ree oe 
EC 6, М гу GERADE КА Y 09 s n ВАН А 

O f АТ G E o4 а oper s ost 

be U da г + S y 4 y AFR FE a Зи m EN EPS PEE ERD S ЧАД ДЕ M AAE QU PER и № 

"nun IT he Пи Ж + Nicolo PAR М з van d Ae fe Y deli, ITE 

мда! НЫ De law ^ 

д Rag TO 3 


ъч 
> 
= 
> 
ч 
P 
i 
ч 


= 


¢ 
fin M Zo е МЫМ sone s 1 Пе Да сы их ча? РУ 
esc anm pe очи р ра 3 کي‎ SFG р Veer bad} Ree А fuv CA, 
mme M маи 
0530 Rings Unie iig FENN е ОТ ВЕ, RE YZH 
да SV M 4 г. Ne АЧ + аз » Б 

^ E me те: DEP 
„? ua ис "i КЕЧ "ees иң » fe Ive, pee, po 
г. i t2 ГУ Gi A FAC a i 7 там 1 Жл Tu Сак 2% 

Te t DU E D ONLI ML 
E umo А + + N 


Ф 
[n 
c 
<. 


+ 
MT APL УШУ ү bot E ра 
OH Ag Vor KK VY UM. Gto FPROLGLMOUEGQCXZ 


A des 


> ә 
P 
Eo 


е 

& 
C Ыы КУБ % PTAI 8 ai es К 
SEM UU dit гугъл ът р DT f 
UA FPG НЕМ шюр улер. АРРА . 


$07 gi tt мрт рге Pus СЪ 2 y y УПА 
Agai MUS don XAG AY Aor т 


и? “> RT. Ae ewe pe в و‎ 
Kid + киыр ад ee CNDPROZ 


DOHI Je E 21. Ad ч H i » SSE yi я, 9 0 2 UT 4 n DEE ез ү" Е 276 R А i t vu ASS у 


рне {е fr Fee Sa т i 


Ра 
> ل‎ х 
сз су съ 
5 
* 


* 
2 


eS 
ыз 
ч 

[o 


D 


RA 
"7 C5 CO сэ сэ CO c5 


а: 
г 
{ 
Aa 


f 
У’ 


aS PFS BS Му Сат 


Н 


p 
H 
Mo 


E egt 
7 - e р ye ПП АИИ ме КОМ 
ллу is DRAW XAKGP Ks YAG Y 

"e^ 


"ioo DAMM ит 
258005 ri RAV PA aue 
Н рту ЛАЛ Ж FG Рае 


و 
э: ies м T‏ 
МЕХ ‘ 2 iF 43 D Е + PUVA АЕ КУКА d‏ 
n Шу, ft гч, D e А‏ * 
е. 7 rA е ТРА‏ 
d $249 НЕ ИА ИА: AO Lee 24 nt PRAY Таг Xs ү‏ 
бу бб‏ 


PU 
tO 
S 
N 
Габе 
b 
ki 
ij 
з 
J i 


tA c 
сэ c2 
z 
пан 
ut 
- 


pe 
fe 
из 
- 
pu 
> 
+ H 
ч 
ма 
а 
wt 
Naw 
ый >< 


4 
Os Fag 4d 


y р ТАН Чу ру в 
м و و‎ че 
t T£ RET -. . eu. qe, دوه‎ а одра y 
Ema ак. BE рал да 4 eL mene > мичман 5 
^ € 0 DAD ; i ў tuit 

уз БҮГҮ Mean ees TÈ eg ee Mareen с 

ae ae BTE og ЗАМ iin lU G у (UR C OP ETN Tots Mia ote ete 
Ы A.D A М 外 


- 
Е 


ат 


А 
= 


АА 


222222 


— 


A 


E ا‎ 


22 


С Е 


= 


— 
Баса 


